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JOHN H. EHRENREICH is a Range Conserva- 
tionist and is project leader at the Columbia 
center in workdealing with forage identifica- 
tion, evaluation, production, and the effect 
of forest management on forage and wildlife 
habitat. He received his B.S. degree in For- 
estry and Range Management from Colorado 
A&M inl95l. After serving 2 years in the Air 
Force, he earned his M.S. in Range Management at Colorado 
A&M (1954); and later (1957), his Ph.D. in Ecology from Iowa 
State University. John holds memberships in the American 
Society of Range Management, Ecological Society of America 
and the lowa Academy of Science. He is also a member of 
four scientific and professional honorary societies: PhiKappa 
Phi, Sigma Xi, Xi Sigma Pi, Gamma Sigma Delta. He has 
authored or co-authored more thana dozen publications in the 
fields of range management and the ecology of grasslands. 


ROBERT F. BUTTERY received his under- 
graduate training at Texas TechCollege. He 
earned his B.S. in Animal Husbandry and 
Range Management in 1953 after serving with 
the Marine Corps in Koreain 1950-51. In 1955 
he received his M.S. in Range Management 
from Colorado A&M. Bob served in various 
capacities at the Rocky Mountain and the Cal- 
ifornia Forest and Range Experiment Stations before joining 
the technical staff of the Central States Station as a Range 
Conservationist in 1958. After two years of work in western 
Missouri he recently transferredto the Klamath National For- 
est in California. He has authored eight publications on the 
problems of range management, wildlife management, type 
conversion, and forage-weather relationships. He is amem- 
ber of the American Society of Range Conservationists and Xi 
Sigma Pi, forestry honorary society. 
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Experiments in the Missouri Ozarks show that 
forage production on wooded rangeland can be increased 
by eliminating woody plants (preferably with herbicides) 
to reduce competition, artificial seeding to improve 
composition, and fertilizing to increase growth. 
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Most Ozark ranges are all or partly wooded. Never- 
theless, nearly all suchsites will grow dense stands of grass 
if the stand of trees is removed or kept open. In fact, one 
relatively treeless acre can produce as much forage as 40 to 
60 acres of well-stocked forest. Many people believe that 
while largeareas of forest-range should be managed for sev- 
eral uses, instead of trying to manage every acre for both 
timber and forage, one cropor the other should take preced- 
ence. Thatis, instead of grazing one cow on 40 to 60 acres 
of timberland, it would be better to remove the trees from 
one acre and devote it to forage production and use the other 
acres exclusively for growing trees. 


THE PROBLEM 


The big problem would be controlling the: woody plants 
and weedy herbaceous vegetation on that one acre so asto in- 
crease forage production. Tohelpsolve this problem, a study 
was begun in 1956 to find out how burning, girdling, poison- 
ingl/, seeding, and fertilizing affect forage production. 


EES Sey UID 


The study was made on the Sinkin Experimental Forest 
near Salem, Missouri. The area is typical of much of the 
fair to poor timbered range found on the ridgetops and flats 
throughout the central Ozarks. The most abundant grass on 
the area is poverty oat grass (Danthonia spicata {L.) Beauv.). 
It is accompanied by a very sparse stand of more palatable 
grasses suchas little bluestem (Andropogon scoparius Michx.). 
Trees consist mostly of black oak (Quercus velutina Lam.), 
blackjack oak (Q. marilandica Muenchh.), scarlet oak (Q. 
coccinea Muenchh. ), and post oak (Q. stellata Wangenh. ) with 
various other hardwood species. Soils of the area are clas- 
sified as Clarksville stony loam. 


The study compared the following treatments which were 
applied in the spring of 1956: {1) burning in early spring to 
remove litter and kill understory hardwoods; (2) burning in 
early spring and girdling of overstory trees; (3) poisoning 


1/ This was a cooperative study with Agricultural Re- 
search Service. Plant control phases of the study were under 
the direction of Dr. Elroy J. Peters of Crops Protection Re- 
search Branch, Crops Research Division, Agricultural Re- 
search Service at Columbia, Missouri. 


both overstory and understory trees; (4) treating trees as in 
(3) and applying lime and fertilizer according to soil test (4 
tons of lime and 584 pounds of 10,30,15 fertilizer per acre); 
and (5) check. A1/10-acre plot in each of three replications 
of the above-mentioned site treatments was broadcast seeded 
to tall fescue (Festuca arundinacea Schreb. ). 


Herbage production was computed by the weight-estimate 
method described by Pechanec and Pickford (4). Density of 
herbaceous vegetation was taken by the all-points contact meth- 


od (3); (5). 2/ 


WHAT WE LEARNED 
Must Reduce Woody Competition 


By the second season after treatment herbage produc- 
tion had increased 40 to 60 times on plots where both high and 
low hardwood competition was reduced by either of two meth- 
ods --poisoning or a combination of girdling overstory trees 
and spring burning. The check areas produced less than 30 
pounds of herbage per acre per year whereas the treatedareas 
produced more than 1, 800 pounds of herbage per acre. 


Although this study showed no difference in herbage pro- 
duction on areas treated with the two above-mentioned methods 
for hardwood control, other studies indicate that more per- 
manent hardwood control and less sprouting is obtained by 
using silvicides (1); (2). 


2/ Numbers in parentheses refer to Literature Cited, 
page 10. 


Spring Burning Alone Not Very Effective 


Early spring burning alone without other hardwood con- 
trol increased herbage production two tothree times the first 
growing season following burning, an increase of only 70 to 
80 pounds of herbage per acre (fig. 1). Moreover, most of 
this increase was unpalatable plants seldom grazed by live- 
stock except when other more desirable plants are scarce or 
absent. Even this small increase was relatively short-lived, 
and by the third or fourth growing season after the spring burn, 
there was no difference in herbage production between the 
burned and check areas. 


Figure 1.--Early spring burning did not significantly 
increase herbage production. Above - Year before 


burning. Left - One year after burning. 
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A stand of fescue such as this helps hold 


down competition from hardwood sprout growth and weedy herba- 


ceous plants. 


Seeding Makes the Difference 


Although total herbage production was about the same 
on both seeded and unseeded areas, forage on the seeded area 
was much higher in quality. Fescue and other palatable 
grasses such as little bluestem, big bluestem (Andropogon 
gerardi Vitman.), and Indiangrass (Sorghastrum nutans (L. ) 
Nash. ) and grass-like plants suchas sedge (Carex spp.) made 
up most of the total herbage yield on seeded plots (fig. 2). 
Fescue made up 80 to 90 percent of the grass production and 
60 to 80 percent of the total herbage on seeded plots. On un- 
seeded plots most of the increased herbage production was 
forbs such as partridge-pea (Cassia chamaecrista L.), bush 
clover (Lespedeza spp.), tick clover (Desmodium spp.), 
cinquefoil (Potentilla spp.), fireweed (Erechtites hieracifolia 
(L.)Raf.), horseweed (Erigeron canadensis L.), aster, (Aster \ 
spp.), and goldenrod (Solidago spp.) and undesirable grasses 
such as poverty oat grass (fig. 3). 


Figure 3.--This area 
was treated with 
herbicides in early 
spring of 1956. 
Most of this 1957 
herbage production 
is unpalatable weedy 
forbs such as the 
fireweed and horse- 
weed in the fore- 
ground. 


Total herbage production reached a peak the second 
growing season after treatment and decreased in subsequent 
years on both seeded and unseeded plots. This decrease in 
herbage production was practically all in weedy forbs with 
production of grasses remaining the same or dropping only 
slightly, Therefore, herbage production in the unseeded plots 
which were composed mostly of forbs, decreased more rapid- 
ly than on the seeded plots (fig. 4). 


Figure 4.--Average herbage production on seeded and non-seeded 
areas treated with silvicides. 
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Fertilizer Increased Fescue Production 


The single application of fertilizer had only a tempo- 
rary effect--a 25-percent increasein yield the second season. 
Thereafterit had noapparent effect on production. On seeded 
plots fertilization resulted in more fescue whereas on unseed- 
edplotsit resultedinmoreforbs. Fertilization alsoincreased 
seedling establishment of fescue and helped maintain a denser 
stand. The native grasses such as little bluestem showed 
little benefit from the fertilizers. However, if forage plants 
in this study had been grazed, all plants probably would have 
shown more response. 


WHAT DOES IT MEAN? 


Intrying toincrease forage production in timbered range 
it is necessary to control both woody and weedy herbaceous 
vegetation. 


Although in this experiment poisoning and a combina- 
tion of girdling and spring burning were equally effective in 
decreasing woody competition, other experiments indicate 
that use of silvicides is more effective and less destructive 
to the site. Repeated treatment may be necessary, however, 
to establisha permanent stand of grass. Spring burning alone 
is noteffective in controlling either the large overstory trees 
or the small reproduction and only results in a small tempo- 
rary increase in herbage production. 


To get good forage production weedy herbaceous plants 
must also be controlled. Experience has shown that where a 
good nucleus of desirable native grasses occurs prior totreat- 
ment, weedy herbaceous growth is not a severe problem. 
However, on areas where desirable native grasses are scarce 


or absent due to past mismanagement, seeding some adapted 
grass Such as tall fescue isnecessary. A good stand of grass 
will decrease the number and size of weedy herbaceous plants 
and slow down growth of sprouts. | 


Fertilization is helpful in establishing a good stand of 
seeded tame grasses, but does not seem to be necessary to 
establish a good stand of native grasses. 
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The Central States Forest Experiment Station is 
headquartered at Columbus, Ohio and maintains major 
field offices at: 


Ames, Iowa (in cooperation with Iowa State 
University) 
Athens, Ohio (in cooperation with Ohio Uni- 


versity) 

Bedford, Indiana 

Berea, Kentucky (in cooperation with Berea 
College) 

Carbondale, Illinois (in cooperation with 
Southern Illinois University) 

Columbia, Missouri (in cooperation with the 
University of Missouri) 
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